Autologous down-regulation of messenger ribonucleic acid and protein levels for estrogen receptors in MCF-7 cells: an inverse correlation to progesterone receptor levels.
In the present study we have examined the effects of estradiol on mRNA levels for estrogen (ER) and progesterone receptors (PR) in the estrogen-dependent mammary carcinoma MCF-7 cell line. The changes in ER immunoactivity and specific binding of [3H]R5020 were also assessed. Estradiol (10(-7) M) caused a transient and time-dependent reduction of the level of mRNA for ER, with a maximal effect (30-40% of control; n = 3) after 72 h. This was associated with a similar decrease in ER immunoactivity. Further treatment (96 and 120 h) revealed a return of ER mRNA to control values, whereas the ER immunoactivity remained depressed. The effect on the mRNA level for PR gave almost the inverse curve. Initially (24-72 h), we observed a pronounced increase in this mRNA, with a maximal effect (6-7 times the control value; n = 3) after 72 h. Treatment beyond 72 h was associated with a gradual return of mRNA for PR toward the control level. The variation in specific binding of [3H]R5020 revealed similar changes, except that changes in specific receptor binding were delayed 24 h compared to the levels of mRNA. Incubation with low concentrations (10(-11) and 10(-10) M) of estradiol for 72 h was associated with slightly elevated levels of mRNA for ER, whereas higher concentrations gave a dose-dependent decrease. The mRNA for PR was biphasically stimulated, with a maximal effect at 10(-10)-10(-8) M, where a 10- to 13-fold stimulation was observed. The highest concentration (10(-7) M) gave a lower response. Assessment of concentration-induced variations in protein receptor levels of ER and PR reflected the effects of estradiol on their mRNAs. Low concentrations of estradiol slightly enhanced the ER level, whereas high concentrations clearly reduced ER immunoactivity. The PR level was stimulated by all concentrations used, and 10(-8) M estradiol raised the PR level more than 11-fold. Our results indicate autologous regulation of estrogen receptor gene transcripts and proteins and a clear induction of PR mRNA and receptor proteins by estradiol.